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Description 

[0001] The present invention is directed to multilayer 
containers, and more particularly to containers that 
comprise a relatively rigid outer plastic body and a rel- 
atively flexible inner plastic liner. 

Baclcground and Summary of the Irwentlon 

[0002] It has heretofore been proposed to provide a 
container in the fonn of a relatively rigid outer plastic 
body and a relatively flexible inner plastic liner. The con- 
tainer body has a dispensing opening at one end and 
an atmospheric vent at the opposing end. The inner liner 
is coupled to the dispensing opening. When containers 
of this type are employed in conjunction with pump or 
spray dispensers, for example, the inner liner delami- 
nates from and collapses within the outer plastic body 
as product is dispensed, with air entering through the 
atmospheric vent between the outer body and the col- 
lapsing liner. 

[0003] Such a multilayer container is known from US 

5 407 629 A. 

[0004] As the liner collapses when the product is dis- 
pensed, stress cracks or pinholes can appear along the 
folds and creases of the liner, causing product leakage 
and loss. It is therefore a general object of the present 
invention to provide a multilayer container of the subject 
type in which the liner readily delaminates from the rel- 
atively rigid plastic body as product is dispensed, In 
which the liner provides not only improved barrier prop- 
erties but also improved flexibility for elimination of 
stress cracks and pinholes. Another object of the 
present invention is to provide a container of the subject 
type that exhibits reduced product weight loss as com- 
pared with structures in the prior art. Yet another object 
of the invention is to provide a multilayer container of 
the described character that employs plastic regrind in 
the container package to promote recycling of moils and 
scrap. 

[0005] A multilayer container for dispensing product 
includes a relatively rigid outer plastic body and a rela- 
tively flexible inner plastic liner for holding product to be 
dispensed. The multilayer container of the invention is 
characterised by the features of claim 1 . In accordance 
with one aspect of the present Invention, the relatively 
rigid outer body includes, and preferably consists es- 
sentially of, an outer layer of virgin polyethylene such as 
HOPE, and an inner thicker layer that includes process 
regrind. In accordance with another aspect of the inven- 
tion, the relatively flexible inner liner includes, and pref- 
erably consists essentially of, an outer delamination lay- 
er adjacent to the inner layer of the body and composed 
of nylon, nylon blends or EVOH, an inner layer of poly- 
ethylene such as LLDPE, and an adhesive securing the 
inner and outer layers of the liner. The relatively thin out- 
er HOPE layer on the plastic body provides desired ap- 
pearance, while the thicker inner layer provides struc- 



tural rigidity using reground plastics. The nylon, nylon 
blend or EVOH outer liner layer provides Improved bar- 
rier properties against migration of water, gases and f la- 
vorants, while the Inner layer of LLDPE provides en- 
5 hanced flexibility, freedom from cracking and additional 
barrier properties. 

Brief Description of the Drawings 

10 [0006] The invention, together with additional objects, 
features and advantages thereof, will be best under- 
stood from the following description, the appended 
claims and the accompanying drawings In whk:h: 

IS FIG. 1 is an elevattonal view of a multilayer contain- 
er in accordance with a presently preferred embod- 
iment of the invention; 

FIG. 2 is a top plan view of the container illustrated 
in FIG. 1; 

FIG. 3 Is a bottom plan view the container illustrated 
in FIG. 1; 

FIG. 4 is a sectional view taken substantially along 
the line 4-4 in FIG. 2; 

FIG. 5 is an enlarged fragmentary sectional view of 
the portion of FIG. 4 within the circle 5; 
FIG. 6 is an enlarged fragmentary sectional view of 
the portion of FIG. 4 within the circle 6; and 
FIG. 6A Illustrates delamination of the structure il- 
lustrated in FIG. 6. 

Detailed Description of Preferred Embodiments 

[0007] The drawings illustrate a container 10 in ac- 
cordance with a presently preferred embodiment of the 
invention as comprising a relatively rigid outer plastic 
body 12 and a relatively flexible inner plastic liner 14. 
Body 12 has a dispensing opening 16 surrounded by a 
container finish 18 at one end of the body, and an at- 
mospheric vent 20 disposed at the opposing end of the 
body. Inner liner 14 communicates with opening 16 at 
finish 1 8 of container body 12, and is otherwise closed 
to prevent ingress of air. Vent 20 comprises a slot that 
extends diametrically across the lower end or bottom of 
container 1 2, being formed by the tearing away of the 
tail of the molded plastic body when the molds start to 
open after the bottle has been made. 
[0008] To the extent thus far described, container 10 
is similar to that disclosed in U.S. Application Serial No. 
08/807,944 assigned to the assignee hereof and incor- 
porated herein by reference for purposes of back- 
ground. When a pump or spray dispenser is secured to 
container finish 18, product within liner 14 can be dis- 
pensed by operation of the pump or spray dispenser As 
product is dispensed, negative pressure within liner 14 
causes liner 14 to separate from container body 12. At- 
mospheric air enters vent 20 to pennit such separation. 
Thus, the liner collapses as the product is dispensed, 
while body 12 retains its original configuration due to its 
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inherent rigidity as well as separation of the liner from 
the inner surface of the body. Container 1 0 preferably is 
manufactured by a co-extrusion and blow molding proc- 
ess of the type illustrated in U.S. Patents 3.781,395. 
3.767.747 and 3.978,184. 

[0009] In accordance with the present invention, rel- 
atively rigid outer plastic body 12 includes, and prefer- 
ably consists essentially of, a thin outer layer 22 and a 
thicker inner layer 24. Lilcewise, liner 14 in accordance 
with the present invention includes, and preferably con- 
sists essentially of, an outer layer 26 and an Inner layer 
28. These layers are fonmed in an otherwise conven- 
tional co^extruslon and blow-molding operation, such as 
those disclosed in the U.S. patents cited immediately 
above. Outer layer 22 of container body 12 preferably 
consists of high-density polyethylene (HOPE) and has 
a thickness not greater than 0,10 mm (0.004 Inches). 
Inner layer 24 of container body 1 2 preferably comprises 
70% virgin HOPE and 30% process regrind (i.e., regrind 
of HOPE. LLDPE, nylon, nylon blend or EVOH, and pre- 
vious regrind from process spoils and scrap). Inner layer 
24 preferably has a thickness in the range of 0,1 5 to 0,51 
mm (0.006 to 0.020 inches). Thus, outer layer 22 pro- 
vides the desired appearance to the overall container, 
while inner layer 24 provides structural rigidity using 
regrind materials. 

[001 0] Outer layer 26 of liner 1 4 preferably is of com- 
position selected from the group consisting of nylon, ny- 
lon blends and EVOH, having a thickness in the range 
of 0,05 to 0,10 mm (0.002 to 0.004 inches). Inner layer 
28 preferably comprises linear low density polyethylene 
(LLDPE), having a thickness in the preferred range of 
0,05 to 0,10 mm (0.002 to 0.004 inches). Liner 14 also 
includes an adhesive, which preferably is blended with 
the LLDPE material of inner layer 28 in a ratio of 80% 
virgin LLDPE to 20% adhesive. This adhesive secures 
inner layer 28 to outer layer 26. Alternatively, the adhe- 
sive may be provided in the fomn of a thin layer between 
layers 26, 28, which would use less adhesive material 
and prevent contact between the adhesive material and 
the product contained within liner 14. The nylon, nylon 
blend or EVOH composition of outer layer 26 provides 
ready delaminatlon of liner 14 from container body 12, 
and also provides a barrier against loss of product, gas 
migration or loss of product flavorants. The LLDPE ma- 
terial of inner liner 28 provides high flexibility while re- 
sisting fonnation of stress cracks and pinholes as liner 
14 collapses. 

[0011] Tests have been conducted on containers in 
accordance the present invention using acrystalized ny- 
lon material in layer 26 and a liquid soap product. Pro- 
jected annual product loss was 0.1% at 23°C (73*'F), 
1 .3% at 38°G (100*»F) and 2.5% at 49°C (120*»F). 
[001 2] It will therefore be recognized that a multilayer 
container has been provided in accordance with the 
present Invention, which fully satisfies all of the objects 
and aims previously set forth. The two-layer construc- 
tion of the inner liner or bag 14 provides Improved barrier 



properties while eliminating stress cracks and pinholes. 
The two-layer construction of the liner 14 also provides 
improved flexibility and strength. The overall container 
exhibits a reduced annual product weight loss. No pre- 
s delaminatlon Is required between the liner and container 
body when product is dispensed. Process regrind is re- 
cycled into the package. The process does not need to 
use nitrogen as support air. 



Claims 

1 . A multilayer container for dispensing product which 
comprises: 

IS 

a relatively rigid outer plastic body (12) and a 
relatively flexible inner plastic liner (1 4) for hold- 
ing product to be dispensed, characterised In 
that 

said relatively rigid outer body (12) includes an 
outer layer (22) of virgin polyethylene, and an 
inner layer (24) thicker than said outer layer and 
including process regrind; 
said relatively flexible inner liner Includes an 
outer layer (26) adjacent to said inner layer of 
said body and composed of barrier material that 
does not adhere to said body, and an inner layer 
(26) of polyethylene. 

The container set forth in claim 1 wherein said inner 
liner (14) Includes an adhesive bonding said Inner 
layer (28) of said liner to said outer layer (26) of said 
liner. 

The container set forth In claim 2 wherein said ad- 
hesive is blended with said polyethylene of said in- 
ner layer (28) of said liner. 

The container set forth in claim 2 or 3 wherein said 
outer layer (26) of said liner (14) is selected from 
the group consisting of nylon, nylon blends and 
EVOH. 

The container set forth in claim 2, 3 or 4 wherein 
said inner layer (28) of said liner (14) comprises 
LLDPE. 

The container set forth in any preceding claim 
wherein said Inner and outer layers (28, 26) of said 
liner (14) each have a thickness in the range of 0,05 
to 0,10 mm (0,002 to 0,004 Inches). 

The container set forth in claim 6 wherein said outer 
layer (26) of said liner (14) is selected from the 
group consisting of nylon, nylon blends and EVOH, 
and wherein said inner layer of said liner (28) com- 
prises LLDPE. 
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8. The container set forth in any preceding claim 
wherein said outer layer (22) of said body (12) Is 
virgin HOPE, and said inner iayer (24) of said body 
is comprised of virgin t-IDPE and process regrind. 

9. The container set forth in claim 8 wherein said inner 
layer (24) of said body (1 2) is 70% virgin HOPE and 
30% process regrind. 

1 0. The container set forth in claim 8 wherein said outer 
layer (22) of said body (12) is not more than 0,10 
mm (0.004 inches) thicic, and said inner iayer (24) 
of said body is in the range of 0,25 to 0,51 mm 
(0.010 to 0.020 inches) thick. 

11. The container set forth in any preceding claim 
wherein said relatively rigid outer body (12) has a 
dispensing opening (1 6) at one end and an atmos- 
pheric vent (20) at an opposing end, and said rela- 
tively flexible inner liner (14) opens at said dispens- 
ing opening. 



PatentansprClche 

1 . Mehrschichtlger Behalter zur Abgabe von Produkt, 
umfassend: 

ein relativ steifer auBerer Kunststofflcorper (12) 
und 

eine relativ flexible innere Kunststoffausklei- 
dung (14), um das abzugebende Produkt zu 
hatten, 

dadurch gekennzeichnet, 

dass der relativ steife auQere Korper (1 2) eine au- 

3ere Schicht (22) aus jungfraulichem Polyethylen 

und eine innere Schicht (24) aufweist, die dicker als 

die auBere Schicht ist und Recyclingmaterial um- 

fasst; 

dass die relativ flexible innere Auskleidung eine au- 
Bere Schicht (26) benachbart der Inneren Schicht 
des Korpers aufweist und aus Sperrmateriat zu- 
sammengesetzt ist, welches nicht an dem Korper 
haftet, und eine innere Schicht (26) aus Polyethylen 
besitzt. 

2. Behalter nach Anspruch 1 , 

dadurch gekennzeichnet, dass die innere Aus- 
kteidung (14) einen Klebstoff aufweist, der die inne- 
re Schicht (28) der Auskleidung an die auBere 
Schicht (26) der Auskleidung bindet. 

3. Behalter nach Anspruch 2, 

dadurch gekennzeichnet, dass der Klebstoff mit 
dem Polyethylen der inneren Schtoht (28) der Aus- 
kleidung gemischt ist. 



4. Behalter nach Anspmch 2 Oder 3, 

dadurch gekennzeichnet, dass die §uBere 
Schicht (26) der Auskleidung (14) aus der Gruppe 
bestehend aus Nylon, Nylonmlschungen und 
5 EVOH ausgewahtt ist. 

5. Behalter nach Anspmch 2. 3 Oder 4. 

dadurch gekennzeichnet, dass die innere Schicht 
(28) der Auskleidung (14) LLDPE umfasst. 

10 

6. Behalter nach einem der vorhergehenden AnsprO- 
Che, 

dadurch gekennzeichnet, dass die inneren und 
auBeren Schichten (28, 26) der Auskleidung (14) 
15 jeweils eine Dicke tm Bereich von 0,05 bis 0,10 mm 
(0,02 bis 0,004 Zoli) aufweisen. 

7. Behalter nach Anspruch 6, 

dadurch gekennzeichnet, dass die auBere 
20 Schteht (26) der Auskleidung (14) aus der Gruppe 
bestehend aus Nylon, Nylonmlschungen und 
EVOH ausgewahtt ist und dass die innere Schicht 
der Auskleidung (28) LLDPE umfasst. 

25 8. Behalter nach einem der vorhergehenden Ansprii- 
che, 

dadurch gekennzeichnet, dass die duBere 
Schteht (22) des Korpers (12) jungfrauliches HOPE 
ist und dass die innere Schicht (24) des Korpers aus 
30 jungfraulichem HOPE und Recyclingmaterial zu- 
sammengesetzt ist. 

9. Behalter nach Anspruch 8, 

dadurch gekennzeichnet, dass die innere Schicht 
35 (24) des Korpers (12) 70% jungfrauliches HDPE 
und 30% Recyclingmaterial enthalt. 

10. BeheLlter nach Anspruch 8, 

dadurch gekennzeichnet, dass die auBere 
40 Schicht (22) des Korpers (12) nicht mehr als 0,10 
mm (0,004 Zoll) Dicke aufweist und dass die innere 
Schicht (24) des Korpers tm Bereich von 0,25 bis 
0,51 mm (0.010 bis 0,020 Zoll) dick ist. 

45 11. Behalter nach einem der vorhergehenden Anspru- 
che, 

dadurch gekennzeichnet, dass der relativ steife 
auBere Korper (12) eine Abgabeoffnung (1 6) an ei- 
nem Ende und eine Beluftungsoffnung (20) am ent- 
50 gegengesetzten Ende aufweist und dass sich die 
relativ flexible innere Auskleidung (14) zur Abgabe- 
offnung hin off net. 



1. Recipient multicouche pour distrlbuer un produit, 
qui comprend : 
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un corps extdrieur en plastique relativement ri- 
gide (1 2) et une chemise int6rieure en plastique 
relativement souple (14) pour contenir le pro- 
dult k distribuer, caracterlse en ce que 
ledit corps ext^rieur relativement riglde (12) 
comprend une couche ext^rieure (22) en poty- 
6thyl6ne vierge, et une couche int^rieure (24) 
plus 6patsse que ladite couche ext^rieure et 
comportant de la mati^re rebroy^e ; 
ladite chemise Int^rieure relativement souple 
comprend une couche ext6rieure (26) adjacen- 
te k ladite couche int^rieure dudit corps et com- 
pos^e d'un mat^riau barri^re qui n'adh^re pas 
audit corps, et une couche int^rieure (26) en 
polyethylene. 

2. Recipient selon ia revendication 1 , dans lequel la- 
dite chemise interieure (14) comporte un adhesif 
qui lie ladite couche Int6rieure (28) de ladite chemi- 
se d ladite couche exterieure (26) de ladite chemi- 
se. 

3. Recipient selon la revendication 2, dans lequel ledtt 
adhesif est melange audit polyethylene de ladite 
couche interieure (28) de ladite chemise. 

4. Recipient selon la revendication 2 ou 3, dans lequel 
ladite couche exterieure (26) de ladite chemise (1 4) 
est chotsie dans I'ensemble comprenant le nylon, 
les melanges de nylon et I'EVOH. 

5. Recipient selon la revendication 2. 3 ou 4, dans le- 
quel ladite couche interieure (28) de ladite chemise 
(14) comprend du PEBDL. 

6. Recipient selon Tune quelconque des revendica- 
tions precedentes, dans lequel lesdites couches in- 
terieure et exterieure (28, 26) de ladite chemise (14) 
ont chacune une epaisseur comprise dans la plage 
allant de 0,05 k 0,10 mm (0,002 k 0,004 pouce). 

7. Recipient selon la revendication 6, dans lequel la- 
dite couche exterieure (26) de ladite chemise (14) 
est choisle dans i'ensemble comprenant le nylon, 
les melanges de nylon et I'EVOH, et dans lequel la- 
dite couche interieure de ladite chemise (28) com- 
prend du PEBDL. 

8. Recipient selon I'une quelconque des revendica- 
tions precedentes, dans lequel (adite couche exte- 
rieure (22) dudit corps (12) est en PEHD, et ladite 
couche interieure (24) dudit corps est constituee de 
PEI-ID vierge et de matiere rebroyee. 

9. Recipient selon la revendication 8, dans lequel la- 
dite couche interieure (24) dudit corps (1 2) est faite 
de 70 % de PEHD vierge et de 30 % de matiere 
rebroyee. 



10. Recipient selon la revendication 8. dans lequel la- 
dite couche exterieure (22) dudit corps (12) ne fait 
pas plus de 0,10 mm (0,004 pouce) d'epalsseur, et 
ladite couche interieure (24) dudit corps fait entre 

s 0,25 et 0,51 mm (0,01 0 ^ 0,020 pouce) d'epalsseur. 

11. Recipient selon I'une quelconque des revendica- 
tions precedentes, dans lequel ledit corps exterieur 
relativement rigide (12) comporte une ouverture de 

10 distribution (1 6) en une extremlte et un event k I'air 
libre (20) en une extremite opposee, et ladite che- 
mise interieure relativement souple (14) s'ouvre au 
niveau de ladite ouverture de distribution. 

IS 
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